The genus Tripsacum has been of special interest to students of evolution, in the Maydeae since the demonstration by Mangelsdorf and Reeves (1931) that certain members of this genus could be hybridized successfully with maize. However, cytological relationships within the genus or with. Zea and Euchlaena have remained largely a matter of speculation.
The genus Tripsacum has been of special interest to students of evolution, in the Maydeae since the demonstration by Mangelsdorf and Reeves (1931) that certain members of this genus could be hybridized successfully with maize. However, cytological relationships within the genus or with. Zea and Euchlaena have remained largely a matter of speculation.
Cutler and Anderson (1941) suggested that the various entities within the genus Tripsacum might be quite intricate, and proposed that through investigations of the morphology and cytology of this genus should be made in orderr to clarify the relationships involved.
To date, few such studies have been reported. Maguire (1957, 1960) has shown that it is possible for chromatin transfer to occur from Tripsacum dactyloides to maize, but her studies have emphasized that such transfer occurs only rarely on a scale detectable by normal cyto logical methods.
Shaver (1962) has made it clear that nearly complete chromosome homology exists between tetraploid maize and tetraploid peren nial teosinte (Euchlaena perennis).
However, the genome constitution of the various species of Tripsacum has not been analyzed, nor have genome relationships between Tripsacum and the other genera of the Maydeae been clearly established.
The studies reported in this paper were undertaken to provide basic information for the development of a large-scale program of intergeneric hybridization of Tripsacum species with maize and teosinte.
The first objective of these studies was to establish the genome constitution of widely -varying stocks of Tripsacum, and the cytological relationships between Tripsacum and maize.
Materials and methods
Stocks of Tripsacum floridanum from Cutler Ridge, southern Dade county , Florida (designated "CR") and "tetraploid" T. dactyloides from nearby site (near Homestead Air Force Base, therefore designated "HAFB")
were propagated vegetatively from cuttings collected by Dr. J. B. Beckett and Mr. R. J. Lambert.
A "diploid" clone of T . dactyloides was developed from seed obtained from the Emerson Garden at Cornell University . The "triploid" clone of T . dactyloides described and used in hybridization with maize by Farquharson (1954 Farquharson ( , 1955 Farquharson ( , 1957 was obtained from her collection at Franklin , Indiana. A stock of T. lanceolatum was developed from seeds collected near Taxco , Guerrero, Mexico, by Dr. D. E. Alexander.
These stocks were grown in the field and greenhouse at Urbana , Illinois, where they were hybridized with each other and with maize for the studies reported here.
In all hybridizations involving only Tripsacum species, T. floridanum was used as the female parent. Male spikelets were removed from newly-emerged inflorescences, and the remaining female spikelets were covered with small glassine bags to prevent chance pollination.
In a few days, when styles had emerged on all spikelets of an inflorescence, the desired pollinations were made and the pollinated inflorescences were again bagged. For hybrids between Tripsacum and maize, the latter species was used as the female parent for all crosses attempted. Hybridization techniques employed were similar to those of Mangelsdorf and Reeves (1931) . Plump caryopses resulting from these hydridization were first germinated in Petri dishes and resulting seedlings were later potted off into soil.
For cytological examination, the male portions of developing inflorescences were removed at appropriate stages and fixed in a 3:1 mixture of absolute alcohol-glacial acetic acid. After 48 to 72 hours, they were removed from the fixative and stored in 70% ethyl alcohol. Cytological studies were made on acetocarmine smears of young anthers. Chromosome counts and pairing relationships were studied principally in the late diplotene or early diakinesis stages. In each case, a large number of cells which were relatively clear and well spread were examined.
Results and discussion M eiosis in T. floridanum and T. dactyloides:
The meiotic behavior in the "diploid" species of both T. floridanum and T. dactyloides with 2n number of 36 chromosomes was quite normal.
Eighteen bivalents were invariably seen at diakinesis which separated regularly at anaphase. In T. dacytloides (HAFB) clone with 2n number of 72 chromosomes, 5 or 6 mul tivalents were usually seen; however, in some cases this number was as high as 8. Among the multivalents which could be identified, only tetrava lents were found. This indicates that there is one genome which is repre sented twice in this 72 chromosome species of Tripsacum.
T. dactyloides (Farquharson "triploid" stock): This clone, originally collected near Santa Claus, Indiana, has been shown by Farquharson (1954) to be a "triploid" form with approximately 54 somatic chromosomes. When examined at meiosis in our studies, it was found to have 27 regular bivalents ( Fig. 1) . The metaphase and anaphase movement of the chromosomes was quite normal (Fig. 2 ) and no laggards were seen. This is strongly suggestive of an allopolyploid origin for this stock. Farquharson (1955) had suggested that it probably arose from a hybrid between "diploid" (36 chromosomes) and "tetraploid" (72 chromosomes) strains. Similar colonies with 54 chro mosomes have been found in parts of Illinois. The meiotic behavior of these types observed in our studies can be explained only if the putative "diploid" and "tetraploid" parents actually carried unlike genomes.
T. lanceolatum: Our stocks, grown from seed collected in Mexico, usually showed 72 chromosomes, forming 36 bivalents at meiosis (Fig. 3) . In some cells, 35 bivalents were seen, and in a few cases, there appeared to be a slight tendency toward multivalent association, which gave rise to a few tetravalents. The movement of chromosomes usually was normal at anaphase, although a few cases of laggards were observed. Examination of mature pollen showed 2 to 4 per cent pollen abortion.
The general conclusion drawn from these observations is that T. lanceolatum is either an allopolyp loid, or a very old autopolyploid in which chromosomal divergence has led mination had shown that the T. floridanum stock used as pollen parent carried 4 to 5 "B" chromosomes.
As indicated in Fig. 4 , no pairing was observed either between maize chromosomes and those derived from T. floridanum, or between the Trip sacum chromosomes themselves.
Five or six of the large maize chromosomes could readily be identified, but it was not possible to differentiate the smaller maize chromosomes from those derived from T. floridanum.
The obser vation of 28 chromosomes, however, was clearly explainable as indicating the presence of 10 chromosomes from maize and 18 from T. floridanum. Our observations suggest that no significant homologies exist between chromosomes of the maize stocks used and those of the "Cutler Ridge" (CR) clone of T. floridanum employed in our studies. Even though hybridization between maize and T. floridanum is more readily effected than between maize and T. dactyloides, it appears clear that no greater degree of homo logy with maize chromatin exists in the former species than in T. dacty loides. Colonies of T. dactyloides are relatively rare in southern Dade county, and occur in low-lying, wet sites, usually in marl or "glade" areas, not immediately adjacent to known T. floridanum sites.
Cytological examination of the "HAFB" stock of T. dactyloides con sistently showed 72 somatic chromosoms, the "tetraploid"
number. Some what surprisingly, this stock was found to hybridize readily with the "diploid" T. floridanum, and many plump hybrid caryopses were produced. These germinated normally, and the seedlings developed into vigorous plants. The hybrid nature of these plants was clearly indicated by their superior vigor and size, as compared with that of the maternal parent, T. floridanum.
As shown in Fig. 5 All chromosomes usually were seen on the metaphase plate, although the univalents often did not come fully into place on the plate. In most cases, 7 to 9 laggards were seen at anaphase (Fig. 6) . The quartets formed after the complete meiotic divisions were irregular in size and shape, and most of the pollen was abortive.
The appearance of trivalent, bivalent and univalent associations in this hybrid strongly suggests: a) that T. floridanum (CR) and the "HAFB" stock of T. dactyloides each have one homologous genome of 9 chromosomes; b) that another 9 chromosomes genome occurring in T. floridanum is homo logous with a genome set which occur in a duplicate condition in T. dacty loides (HAFB); c) that the remaining 9 chromosome genome of T. dacty loides (HAFB) has no homologous set either in itself or in T. floridanum (CR).
Based on this assumption, and designating the somatic chromosomal complement of T. floridanum (CR) as "XX YY" that of T. dactyloides (HAFB) could be given as "XXXX YY ZZ." Thus, the hybrid (54 chro mosomes) would be represented by the formula "XXX YY Z." This is quite different from the probable formula of the "Farquharson" 54 chromo some stock, which behaves as a derived allopolyploid in meiosis, giving 27 normal bivalents. From the evidence presented here, and corroborating data presented by Anderson (1944) and Farquharson (1955) , it is clear that chromosomal sets based on 9 chromosome genomes are found in widely-differing forms of Tripsacum. The cytological situation within the species T. dactyloides, as pointed out by Cutler and Anderson (1941) , is extremely complex; there is evidence of both auto and allopolyploidy within the species and indeed within a single stock (the 72 chromosome HAFB strain).
It is now quite clear that the term "diploid" for 36 chromosome repre sentatives of this genus is technically incorrect. Regarding 9 as the basic number, the 36 chromosome forms must be regarded as allotetraploids, the Indiana 54 chromosome type (Farquharson 1954) as an allohexaploid, and so on.
No clear evidence has as yet come to light as to the original source of the Tripsacum genomes. No representatives of this genus are known with less than 36 somatic chromosomes; the nearest-related 18 chromosome form (n=9) is the genus Manisurus of the tribe Andropogonae.
Thus, further interesting taxonomic questions are raised by these findings, and intensive attempts to determine further cytological relationships within Tripsacum, and between this genus and other possibly-related genera, are indicated. 
